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- reached The Dalles Dam check point. The Army Corps of
. Engineers put the slotted gate: in without evaluating the:r :

e ; \ . . ra B o . “ ek . . .

the dams without total hatchery compensation, then PGE .,  U.S. Army Corpe of Engmeen revealed that dam spillways
would have to enlarge and provide additional O&M to the - entrained large quantities of air into the water creating

. hatchery to produce the number of smolts of all species, high nitrogen levels, The Corps is presently considering

;-.' ‘needed for attaining the potentials. If this occurred, the several methods of alleviating nitrogen supersaturation,
_-company.would no longer be responsible for providing any .~ but the nost promising method developed to date is a con-
ehutdown of the River Mill and Faraday power phnts. ‘. crete lip (known as a flow deflector or “Flip-Lip”) that
'Oregon Wildlifs Commission , ‘ can be added to existing spillways. These deflectors can

. William Saltzman - James Griggs R o - also be easily incorporated into plans for new dams. For

’ ‘f""c"""""“’"“"o"'"‘ ... ..’ . example,Yecently constructed Lower Granite Dam on the

", . . Snake Riverincorporated spiliway deflectors in its design.
7. . Any mtrogen abatement deviee that is acceptable must
" not only reduce nitrogen input;\but its use must permit

Flow dﬂf lBCtOfS 8h°ll|d help to j'~i - safe passage-of juvenile salmonids and must not interfere

- with passage of (or injure) up:;t;eam-mignting adults,

re-estabhsh healthy runs of «{y e

“steelhead and salmon onea | Forebo

-?'. ’

Editof's Note Thit yedr I 975 will be nnpther year qf re . i
duced ‘upriver runs of salmon and steelhead into the Snake -~
River :y:fem. The drastic decline'of the “B” run :teelhnd '

*_in 1974, a run reduced to.an extinctian level, will be re-
peated again this year and the summer chinook run bound
for the Snake River mdy be lower than in 1974, This es-
tlmate is due to calculations by the National Marine Fish- > Ve
ery Service. In.1972 :Iotted gates were placed at some dam: RO
as an emergency measure to decrease the nitrogen super: .
qntumtion in the Snake and Columbia Rivers. In that year
.*5 million smolts left the Snake River and only 560,000

N

effect upon the outmigrating :molrs, the smolts were -
killed by nitrogen supersaturated water and its cure. .-
On October 9, 1974 the.Oregon. Wildlife Commmion
clo:ed the Snake River and.its tributaries to gll angling. -
unti] October of 1975 to protect what remained of the
smallest run of summer steelhead ever recorded into the: -
‘ Snake River (see STS Dec-~Jan., pp 42). These steelhead: L - A SR ' .
were returning adults from the 1972 smolt outmlgmnon. - ‘In 1973 penonnel of the Coasttl Zone md Estumne

A poor run was predicted, yet a commercial fishery was. . 'Studxes Division evaluated the use of flow deflectors. at
. put on. these fish. This year :here will ‘be a conimercial, - - - Lower Monumental Dam and the results were enc

_ fishery on the Columbia for seven days in March. Soon’ - . -Since spillbays were still under copstruction at Lower .. .- -
after that the river will be closed tq-sport fishing. The - *  Granite Dam in 1973, information from the tests led d:- 2

. closure, however, will nat extend far enough into Augu.rr ‘rectly ‘to the installation of flow deflectors thére. Further
to give adequate.protection to the almost exfinct “B*.": = . application of the flow deflector conceyt was adopted. by, .

. run summer steelhead bound for the Snake and Clearwater " the Corps for unplementatnoh at Bonnéville Dam and'by *°
* Rivers. Protection of these ﬁ:h may requlre another emer-. . ~ April 1. 1974, four spillbays were modified wnth flow de-
. gency.closute, = o ﬂeétors.(Bsys number 13, 15, and 18). t - S L
The following amcle isa de:crzption of the re:earch ., It was thought that Bonnevd.le Dam shouldbe pven
done on the flow deflectors now used fnstead-of the slot-. .~ high priority among mainstream Colambia River dams for -
_ted gates to ieduce nmogen su emmmtion on the D " _installation of the flow deflectors if they proved pucncal
Columbia. i . = f : : . B because more adults pass over Bonneville than any other
T : /;ﬂ '?,“'r‘-' g .='»‘ O A 'damonthenverandmilhomoffallchmookmvennenxe
3 '+ released into the river just upstream from the dam. Also,
SUPERSATURAT]ON OF DISSOLVED NITROGEN " the low turbine capacity at Bonneville Dam required more.
gas associated with spilhng of water at dams in the 717 frequent spilling than is the case with similar flows at up- -~
Columbm River Basin has been evident since the late 1960' . stream dams. Bonneyille Dam was, thetefore. eelected for
Severe losses of downstreant migrating juvenile chinook - further testmg of the deflectors. L B
salmon and steelhead trout, due to high concentration of - ‘
dissolved gas in the water, haye been recorded during ln;h ’ ' Flow Deﬂecton Reduee Dhsolved Nit:ogen Gls Levels .
- flow years since 1968: These losses reached a peak of 70%" -

. in 1970. Similarly, high nitrogen supersaturafion causes - - Water was sampled below bays 13 14 md 15 eqmpped
losses among upstream-bound adult.salmonids. Spring and " - ,,wnth flow deflectors (test) and below standard bays 26 -
summer chmook adults, for example; are migrating during with no deflectors (control). Model observations at the
the  spring and early summer freshet period, a time coin-.. .. . .Bonneville Hydraulics' Laboratory were made to determine ¢

dent with high (135,% and greater) mtrogen supersatura- .. i+ - spill volumes and tailwater elevations suitable for tests. - ’
t:on -" Flows were selected to cover those occurring typically -

: Studxes conducted by NMFS in coopentxon with the dunng penods of juvemle ﬁsh mmuon. Spill volumes
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survival of juvenile felf chinook. The complete modxfxcatxon
" per bay at tailwetex ations of 17 to 28 feet, . "of the spillway, installing deflectors in all 18 bays, should
Observations of the spillway model mdlceted som ; 'not adversely affeet juveniles passing over them. -
mixing of water flowing through control and test bays-" i . o

during the tests; however, no. mixing could be, detected by - *»Deﬂeetou Hnmleu to' Adult Pnsage o T
our umphng $0 contamination was considered to be mini- - RESPYE o

mal. If mixing did occur; it would have tended to increase ‘: . Rxdno tnekms etudies were dOne to determine the
absolute gas eontent of the deflector bay samples and pmcipal routes of adults below the dam in the vicinity of _

would not affect the standa’d bay samples; . -* 'y, ° o,

e ~ spilibay tqilwater, and whether bodily injury would occur
i -+ - During the test, spilibay ﬂows of 6, 700 efs.mcreued

. from counter currents and shearplane forces that might

. develop in the tailrace below the bays equipped with de-'

-~ flectors. Adult chinook salmon and steclhead trout were -
4 tagged with radio tags and tracked as they approached and .

-, passed over the dam so that each fish could be identified -
_and tracked or followed. ln!tially, .nine fi:h, ¢ach bearinga

.- tag of different Jadio ftequency, were released about 4.7+, -

. ‘miles bélow the dam., Adults were. trackeilby fixed and, - _
-mobile radio receivers. Passsge over the dam- was consider E i

ed eomplete when the fish pused Cescade Locks about 4

_miles upstream.. - - T ‘

.- Between April 1 and June- 27 1974 63 spnng lnd . 'i-

- summer-run chinook salmon Ind steelheéad trout were -

. tracked until they. successfully passed over the dam.’ A _

- wide riingé of flows of 250,000 cfs to 600,000 cfsoecuned

. during the tracking but no injury.or delay of adults could
be attnbuted to wateu' ﬂow patterns cmeted by the ﬂow x .f :

sf . '. .129% below the control bays and to about 117% below the
' 7. . defléctor bays. ‘At higher flows of 13,800 cfs, supemtun-n _

. "'~ tion increased to.]30% below the standard bay, but in- ;'
. ' creased only to 123% below the deﬂector bay.-At all flows-
* . tested, the Nitrogen supersaturation.increase was less ber
C e low the deflector bays than below the standard spillbty -
AR - Based ‘on these tests we can say, that if a full comple® %
-~ " ment of deflectors are placed in sil 18 spillbays at Bonne-
vilié and these gas levels from our studies are repreeenh— :
.~ tive (with river flows of 300,000 - 360,000 cfs and a fore- :*
o bay saturation of 110% or less), the mixed river condition .
} - ° . downstream will be 3.8 - 5. S%Iessthmwouldnormelly ’
.~ have occurred with standard spillbays, However, itis .-
¢ .- - difficult to extrapolate these:3-bay tests to a- completely
- modified spillway tondition at. Bonneville with certainty, .
" .. . Forexample, when we tested nearly a full complement; of
" flow deflectors at Lower Monumental Dam (five of eight

bays with deﬂectors), a ;renter nitrogen reduction was-
.~ noted:than had been anﬁmpatem From test information "
.. _ 30 fax, there is no reason to believe that multiplé bay dis- -
R charges will not substantially lower the overall concentra- .

~_ tions ¢ of dxssolved gases below Bonne\nlle Dm
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_ " Flow Deﬂecton Not Detrimentul to Down;ueam Paru
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.. ’Results’ obtained from expenments mdzcate that the v
=* reduction of 'mtrogen input by use-of flow deflectors - .

" should far outweigh any detrimental effects’ inTegard 1o
. adult passage at Bonneville.’ ohseque‘ntly, the Corpsof
Enﬁneen is now planning, with the endorsement of fishery -
‘agencies of the Pacific Northwest, 1o completé the modi-

. - fication of spiilbays at Bonneville and Lower Monumental .

" Damsin 1975 Other dams wﬂl ako have deﬂectors in-

,*Juvenilefallc’lnnooksalmonwereuaedtoexamin f- ;
L fect of deflectors on passage'and survivsl because this - ; stalled. : B .
¥ species had not been tested previously and because they TR When spnllways are modifned, the Natxonal Manne Fnh-

*  are the most abundant seaward migrants occurringat - - ' ' éries Service will ‘monitor the concentration of gases below '

", Bonneville, Tests run'in previous years with young coho . each dam as eompleted As progress is made with modxfi-
salmon and steelhead trout at Lower Monumental Dam . - *." - cation at each dam, nitrogen abatement can- be assessed
" showed survival was enhanced in Puuge over deﬂectou B " and related to the ultimate survival of valuable stocks of
as compared with standard bays, s - . nnadromous fish in ﬂle Colnmbltlnd Snake Rivm
. At Bonneville Dam three groups. of about 150 000 ‘ 5 ; ;
ehmook were marked dnstmcttvely by branding: I ‘month
1mor to release. Sxmultaneous releases were made. through ! .
- 4-inch hoses placed about.1 foot from thé spﬂlgate opening
~'in Bay 11 (standard bay) ahd Bay 14'(modified w%: flow
deflector).'A control release was made about 1 from R
‘*  the dam to the Washington shore;. 55 e et s
. Test fish were released on July. 10, the txme of year
. when maximum numbers-of juvenile fall chinook are i,
. grating. An effort was madé to simulaté average river flow
. conditions dnnng natural migration periods.. Spﬂlgates 10 :
. 1S were sét so that: approxnnately 13,000 cfs passed -

E‘dim s Note My, sronebmker s Ietter will help ilhutmte
) tht problems sportsmen and ﬁ:hery biologists face on the
. Snake Rivér: delay in smolt outuvtigration in skack water _°
1aE dam pools, nitrogen mperntmﬂon, Operation Fish Run -

“through the spill openings of each gate 1 hour prior to and = the trucking of smolts from Little Goose Dany to below"
followihg the releases. To medsure survival- differences, ... 'Bonneville Dam, O pet(ation Fixh Run will be de:cribed in
ﬁngerhngs from the test and control releases were recover- .t the next issue of STS. e .

. ed about l60 knometers do.wnstream by a beach semmg ; o
", operation. " .. i e SRR : ONE OF THE WORLD’S FINEST SPORTS FISH,
% Recovenes were made begmmng Ju1y 13 and endmg R the Atlantic salmon, was once so plentiful on the
August 2, During the recovery period, many unmarked.” . - ;:i» east coast of the United ‘States that the textile workers in
. fall chinook were captured, substantiating the belief tlnt " -Hartford, Conn. went on,stnke complaining that they
this test coincidéd with-the pnmary downstream move- - , were tired of being - fed salmon., Pnctu:any every stream -
ment of fall chinook.~ """ © - .ftom L‘ame down to the Carqlinas was bulging with theee

. great fish, Dams and pollution haye cut the numbers of -

. —ulmomqn the East codst to the-point ‘wliere omy afew . -
.‘ streams iri Maine have but remmnnt populations. There-

! establishment of the Atlantic salmon has been, to date,
lugely umcceesful. What lus luppened to the Athlme

. Chi-square tests mdxcéted no, sngmﬁunt d:ffex;enee b&

L tweeh test groups'(l.e groups refeased into standard or
» _ flow defiector bays) or between éjther test group and the
"~ control group released belaw the dam. These results indi- -

: ate tlm spﬂlwny deflectors are not detrimental to the R
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